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Table 1 The anthocyanin and polyphenol contents of blueberry harvested during 2002-2004.

Anthocyanin (mg/100g fr.wt.) Polyphenol (mg/100g fr.wt.)

Varieties 2002 2003 2004 2002 2003 2004
Herbert  137.2+2.8* 210.9+0.7° 135.1+1.5" 263.246.3° 417.1+3.5° 323.2+13.5
Blueray  136.0+3.2° 179.841.5°  87.9+4.5° 257.346.4° 389.6+5.3° 237.0+13.0°
Patriot  146.040.8%  150.9+3.6*° 125.6+1.8" 231.747.8° 336.4+4.8° 284.0+3.0°
June 138.0+0.4°  159.6+2.8  168.1+5.8% 237.7+18.2" 368.3+2.7° 352.249.9%
Northland 142.8+0.4° 238.4+4.7*°  193.1+2.4" 253.6+2.6° 450.0+15.2% 425.0+£9.2"
Weymouth 139.6+0.4" 153.243.8%°  157.8+2.7° 261.4+1.2° 333.744.4° 331.4£7.7°
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Means within anthocyanin or polyphenol of the same rows bearing different superscripts show
significantly different (p<0.05) by Duncan method .

Table 2 The climate conditions of Naganuma 2002- 2004
Temperature'! Daylight hours® Precipitation’ Wind velocity”

Year Average (°C) sum (h) sum (mm)  Average (m/s)
2002 15.4+3.4 448.2 270.0 2.6+0.3
2003 14.3+2.9 423.8 161.0 2.8+0.3
2004 16.5+4.1 429.9 284.0 2.5+0.2

Data was determined from the Meteorological Agency. 1 and 4; is an
average on May-July (2002-2004) in Naganuma. 2 and 3; is sum on
May-July (2002-2004) in Naganuma.
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Fig. 1 Correlation between antioxidant activity and total polyphenol (A) and correlation between antioxidant activity

and total anthocyanin (B).
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Table 3 Comparison of weight, anthocyanin and polyphenol in Sawara and Naganuma at 2004*

Weight (g/piece)

Anthocyanin (mg/100g)”

Polyphenol (mg/100g)°

Cultivar Sawara Naganuma Sawara  Naganuma Sawara Naganuma
Rancocas 1.1240.1 1.44+0.1" 189.6+2.1"  177.9+7.0 382.347.3"  362.9+5.4
Patriot 1.52+0.1 1.5240.1 146.3+0.9" 125.6+1.8 317.9+10.2°  284.0+3.0
Blueray 1.38+0.1 1.81+0.2 131.6£2.5°  87.9+4.5 284.5+9.9"  237.0+13.0
Darrow 1.87+0.2 2.25+0.1" 111.6£0.9"  105.9+1.3 290.248.9°  273.646.7
Berkeley 1.45+0.1 2.25+0.1" 118.743.8° 108.1+7.3  318.9+12.1°  261.9+5.9
Aerage 1.37+0.2 1.85+0.4°  139.6+30.9" 121.1434.5  318.8438.8°  283.9+47.5

#Data expressed as mean+SD.

"Data expressed as milligram of cyanidin 3-glucoside equivarents per 100g of fresh weight.

‘Data expressed as miligrams of gallic acid equivarents per 100g of fresh weigt.

“p>0.05
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Table 4 The climate conditions of May-July in Naganuma and Sawara at 2004

Temperature Daylight hours Precipitation Wind velocity
Month Average (°C) sum (h) sum (mm) Average (m/s)
Sawara Naganuma Sawara Naganuma Sawara Naganuma Sawara Naganuma
May 11.3+2.9  12.1+£2.7 149.9 136.5 134.0 100.0 3.0£1.4 2.7+1.0
June 16.6+2.1 17.1£2.1 148.7 151.5 94.0 70.0 2.7+1.0 2.3+0.5
July 19.943.3  20.3+3.3 140.2 141.9 87.0 114.0 2.3+0.8 2.5+0.9
May-June averag 15.9+4.3 16.5+4.1 — — — — 2.7+0.4 2.5+0.2
May-June sum — — 438.8 429.9 315.0 284.0 — —

Data was determined from the Japan Meteorological Agency.
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Abstract

High anthocyanin content fruit varieties are highly valued
for their health benefits and attractive pigmentation. The fruit
of six blueberry cultivars that produce different fruit sizes were
compared for anthocyanin concentration. Fruit was collected
during the three harvest seasons of 2002-2004, which included
a year of cold summer damage. Anthocyanin concentrations
varied significantly (p<0.05) from year to year. Environmental
conditions did not appreciably affect the anthocyanin contents
of small to medium-sized fruit cultivars (Weymouth, Northland,
June, Patriot), but large fruit cultivars (Herbert, Blueray) were
susceptible to temperature variations. The anthocyanin and
polyphenol contents of Northland fruit were much higher in
2003, when cold summer damage occurred, than in the other
years. The small-fruit Northland cultivar may thus possess a
trait that increases anthocyanin synthesis in response to low
temperatures. Blueberries grown in the town of Sunahara were
smaller but contained higher concentrations of anthocyanin
than fruit grown in the town of Naganuma. Mean temperatures
in Sunahara were somewhat lower in May and June 2004 than
in Naganuma. Blueberry cultivars bearing large fruit with high
anthocyanin concentrations could thus be selected and bred in

the future.

Keyword : blueberry, variety selection, anthocyanin,

polyphenol, antioxidant activity
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